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19a ^20a 
!0:.7H*Hl Hi Ai%% 12: TFT 

14a: fcUJfcJK***. Ub> *2* *£«KM£, 

20: »24f*-**SL 



1 

c«f3f»#©ieh3 

£*)m®zn. v h 'j**:Rir.E?uana@*mfigR 
$ n * 2 &© &m t © m \z g z *r a %a u «■ & 

$n^2 *©£« t ©ra c g ft^S £ *rf £ 
frM-stttfMessrag© i*JS9(r.«»#ESs 

t -r * %&©M>$ifi t $ n * z t t -r * % 

»ttsnasrr©iM-«#atf, Mfcfr©fr£;*-f -;f 

«Etttf. mfe#&fT©gii^i&f^M^j-fcy n&ffc 

VMi'J-fey hSfrff*fr^2©S&i^l£c#WJ£n*1i: 
fe#»fcTSSff#E2 CEtt©ftfi«j***. 

■fc^rafrsn, v h **ttt::E7ysftaM*MSR 

iofl^»8at;, «»fT©srSE^-f y* 
»3R«tR^ ffife®&^©&&*g&fWM;ty-t:.;/ hg& 

«snsfi-*«©^jScE?iJsn5^^ ?fymc 

$ n & 2 &©gts t © r-i c g % » s & * -r a ««■ & 
Sr3Efl««a«flr3es*MS© an 



(2) 1 0-62 8 1 1 

2 

m** 6 j m^mt>m i ©«-?-«»xi/» 2 ©ft# 
>^*^-(3^tt4n, ffirffi»2©«-^a»*««ftfT©^ 

fifr£*&fr©ffiS© 1 fT^©S&*fibfEi:I^BSc, Mule 

ftttfr© 1 fTS^ttSfltfr© yt^ ftftfcfr-?— 
»t r s 5 cEtt©?«fl*i5**^0eft;&8f. 

&9, UiElll^»»i«7 u-f3£t6©±¥#©*'f y 

ifti2±¥*>©fts© 1 fr^©&&^ibf^f^^ ttrfs 

T¥#© l?r3tVM;Mgft?T©'J-fey hS&fEfcfT? — 
MI5T^^©ffiS©lfT^©S^^f?^i:[^^tz, mrl5 
20 ±¥#©lfr<£^f;t&&f?© , J-ty HFfEfcfr?**** 

© t: r 5 1: fes£©& fi^*^©Eft^rs*. 

y hftf^SnSfrftA* 1 71/M1 O^X'feO, #frC*5tt 
S'J-fey h®jfP^i+Lto5^©U-by h/^;uxi:#ii^ 
fib fF % -tt L sb h & © S * v u ^ © ffil © ^ -y v ^ » ^ 0 

36»2*vMi4©v^rn3&*-e*s*s:«pai:*r3)ai*3fi5 
7isaf*^7©v^rn36^E^R©?l^^A*^^K* : F■©ffilfr^F 

EIR©l«JlS3R*-?-©ffilb^rfc 

0] 3felE»Xt/Cl©3fefi»i:S!S-r«J:d 
Ej»SnS«^t»©SEjfii»iE?lJSn*x-i' y 

i/> ffirEiiijSfWffitstipirs^isimffiSr^-rs, mztm 
an*2tt©asffit©iaicgft»e%*r4jftfi»*4S: 

mge^^a^|JJieS^m@©l^J^ , 3trn^: (n»2W 
_b) EftShik^C. WE*fij»36«nffl©SSIb*«i£(C 

«>SA©»a*^vu^fflS: 1 H^IOnfSkt^^ 
^*^©B»*ft. 

n ^£a2ti/z©^at^-r^j:-9 

E«Sn<&©#«©S!j^K:E?lJSnS^-f y f-^^*^ 

CctossKj^n, -7 h 'J ^^ttnE?Jsn*iB*affiR 
t/, fflM3i?meKS*ipiTa3*i«jmffi£#-r*, ffl*fifii 
sns2ts:©stsk©wt:&a»e«:*-r5«a»#4«: 

^LTj^^fS^^^©igSj^ftlZ^V>T, 
lSffSE«-^»A*l!(riEa*«e© 1 ^Oi:n* (nii2W 
50 ±) E&$n££:#l3, MiejtSa^nP©ig®j^gtC 



3 

an5 2tfc©S«fc©WK:e^0ffi€:*-r*?aiiili**WS: 

3] y-fey h ftf^Sr-fr Lfc^^© 1 ; -try h 

8klHi©ij -fey hftf^&fr-51f«:«®t-r*»*3fil 213 

CIS^^143 'Jtyh^, 1 H^tH© IX 67b 
m\/2£L, ffiScDfrt^C'J-fey hgtjfp^n^^ 
175M1 OfTt L, ^frirfcWag&^'J-try h W] 

4*fti:-rs»*3Sl 3i::£IR©«fi^*-?©S&»2r 
[0 0 0 1 ] 
CO 0 0 2] 

3fccfc 5TFT4fl)fflljgfi: LTiiAfcT^^ -f ^7 h 'J 
[00 03] Lt, :0i^TFT-^i^it: 
fc«>, Jfi^, K • ^7r-f -jffBLtik (iUTT 

* C ffidgl ^ tt * 0En&ffl4)&A T F T -CIEHi-r 6 i: , 

«#Wffi#teT-f *Sft*<5oe>nT^* (Ha r tma 
nn:J. Appl. Phys. 66. 1132 (19 



(3) ftlfl 3 ? 1 0-62 8 1 1 

4 

89)). 

[0 0 0 4] C©«fiF«£E©fiTtt, V^^fcx-*© 

[0005] xftaraffi*:7 u-A^cffiteEfiLiEft 
ti, *>S7 u-A-eM«BE©teS*fia**«<ktfc«^ 

x-y^J fc^7msfc££i; (Verhulst e 
20 t al.:IDRC'94digest, 337 (19 
94) ) , ^affiA«i£TSlaSfcl^-5P<gSS:*i:TV^ 

-FH (Tanaka et al.:SID'94 
digest. 430 (1994)) TSEKjU T^x 

y7*jESj £#iBT*^fefcfc§*snT^sa*, ccd*§ 

®»JE&afi©<ET*&ll*©^tt&<Bfr;fc J: 0 iz Jt * 
50 [0 0 0 6] SIC, AJi&flDftjSmflEffiT&I/ r^xy7* 

pbo, r^f-y^j ii#ftsnr, 

[0 0 0 7] ZWtztb, r^ry^J €:)»ftr*»J 
®^i:LT, TFTXtt»K^*-K (UT 

TFDtMSo ) *m^tz&&m*k%7-izls^T, ft! 

f^EmiC0VS:filJPLT';-fey h ftff ^^-5 

[0 0 0 8] 

50 [^^A 5 ^L<fc^i:-r^^] U^L<t* s 6. ^<D$i 



5 

toe, «i&*B*M*<5l-&< fc^"CL*i^ ffi&*3FJE 
C00 091 3©fc*#H*£C2flB<Z>TFD&Rl*, 

yO'Jtv hftf^^^rtgfc-rSlHlKfilife (Ve r h u l 
st et a 1 . : I DRC * 9 4 digest, 3 
7 7 (1 9 9 4) ) £m*aftA^W*-?-fctttfSnT 

[0 0 10] *ZV*&Vl&±Vmi&*:te&T&'b<D 
COO 1 1] 

^«A*S!rE@*«gc!>13aja»J(zfift*E«Sl5n, me 

COO 1 2] X±ES*J8&#fc-r 2 KE« 

n*©*ttfi!>&£cE*Jan 3 x-fyfy 1 J: 0 

Effi*«gcttflts#fi«ffi£*r-f a, «*hpisns 



(4) #§8¥ 1 0-6 2 8 1 1 

6 

ffi©i*jsoi3a#*E«sn, ffirE3feS«#ttft©ff 

[0013] X±E»H=fe#ftr*A©»*3B3t:E* 
«D£9Itt, a*^2tE«®afl*^*-7-c*3V^, ft 

$ 2 ©Mj££t K $ n * l> © T*£> * . 
CO 0 1 4] X_LESWB=&#fc-r 5A©»*g|4CEIK 

©s^ti, jtS«at/c:<!!)3feSE»fcS:^-riJ:-5E«s 

2 &<D&m £ <D|H) IZ g #St7@ & ft *?«fitt*4*8S# L 
T JE£ £ £ 2 o ^ W± 4 oE S L T J£ * *S 

**&2fi!>fi^M¥*»&&9, tfTEjfcStStf, «TE*fttf 

Rtf, HfrEfl*fTO*a*ft^^tt';-by H&fE&tr 
■7»2CDK»3R«lEK:»S!janst*©-C*»3». 
[0 0 15] X±EHjS*#*-rsA©»*«5irE« 
*fittavc:©7fe5it«4:S:ll'rsJ:-5E«S 
nsiS^IROSjftCE^JSixS^-i' v^-y^se-fK: J: 0 

50 Eftsn, ^ h y^^3Kt:E?usn4®*«ffiatf v ffir 

2^©S«i:CirBlt;i^7>S$:f -r^f^^ttJH^^^L 
ffirE@*M©l^JS9C«[ft*Eas'n4i:ftt:, ffi 

COO 1 6] X±ESHS*/SPftT*A®»*«6CE* 
©IWi, R^scEIRiofflifi^^cDffift^rftc 

fC^jn, ffirE»2©«tt»* 5 «&ff©^-f yf 

^mrttmmiz, fflrEtt&fToifraav^ttfirftfTW'j-fe 

v h»flFS:fT-5— ^ STEftftfrOffiK® 1 

[0 0 17] X±ERffl«:#*-rsA©SI*«7irE« 
50 fcV^T, ©■§-»^±ff-9»ffStfT»^«8¥*-e><fc0, 



7 

aaff^u-fev n&fE&fr-5— mi5T¥#©#s© 

l?T^©&&^It>fti:[^t;, ]frf5±¥#© 1 fr^te 

[0 0 18] X±ffi&S£#*T4&©tt#£8KSE« 

ftfftra^FiwV -iry hftftsansfrft** 1 t^m 1 onx- 

fe9, ❖fTUHStfSy-fcy h ft ft £ ii- b#>*&©'; -fcy 

:/^ft#0j^2altlMi4©V^nA*fc-r&li©"C 

[0019] X±ffiSSS&»ftT 9 K£* 
0ft9Hi, ff^8Cf21$©& B 1,^^©fM;^e 

[0 0 2 0] 3UiffiSftfifc#ifer 1 0£SE 

$n ^*-?-t; J: 

bTJ£afcfi«w*^©ffift;frteC*5^T, 

ft$n, ffirE*3SE«t:j:siifa*ftftfe-i*-ua>s^©» 

&<^;i-*$I£ l HB#p B 1© n (Si: T £ hW&h* 
[00 2 1 ] X±E»J8%«P*r*^0»*3fil 1 K3E 
tt©£9il±, ;:©£gii®fc£gT&cfc^E& 

o&i&sn, -7 h ^^ttcE?Jsn*iB3ffMRt/, 
UTfiSaaeffiggw^offift^ffejriDV^T, 

ASffirES^WgfiDl^JS^Kn* (nli2UJLL) E&£ 

ft$n, mtzfc&mzj:z&&*mftzvLtbz>&<Dm 

[0 0 2 2] X±E»H=fei»*r £&©lf#]?i 1 2 trie 



(5) »H¥1 0-62 8 1 1 
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fcl^SC ffirffiffiSEflDfr© 'J -tr y h ftft£fT? ^©T'£> 

So 

[0 0 2 3] X±ESia SriBftT 1 3 CIS 
*t©£Wtt. 3t#«l 2Cffitt©fcA5S**-?©ffift# 

ifci;*5l*T, 'J-tv hftftSr-e-btoS^W'J-fef h^FPnl 
£, 1 H<Dm&*&ffal<D \/2tikT£ b, Sii^fjftfT 
K*g&[s]© , ;-ty hftft&fT?<>©T'&£* 

[0024] xjiSE»ja«:#ft-r s i 4 cie 

SrCfc^T, 1 HISM© l/67iMl 

/2i:U ffie©frfcl»|B#K:y-tey hftftsnstrft* 
ITbMl OfrfcU #frt:*jtt*ft&©'J-by hftft^ 
£Si£<^Itffti£© 7^ > 0 7!>M 3 £ r 4 *>©T*£> 

So 

[0 0 2 5] 3U:EfflU^#ft-r 1 5CE 

^ft&^MSF^rftgfc-rsfc©^**. 
^ [00 2 6] *bTCl©«&ttJ5RCJ:D*:£9iUU 

», lai^tEftpriEJttaftoffiii^aEtr^fflsnajefi 

tt£©fx©*&*ftfEfcHi$c*nia*©fT© 

y-fey hftfE&txSZfcllJ:'), r^f7^J ttffi 

hfcfc©frJb£EI5*j©"C&£o bj&»*j3taM©ffift 
[0 0 2 7] X, JtSE©J:-5Ka!«fEfi5Kft36«Pa1ja<t<?iJ 

ffl-cgrsfc*, jssftwffift-cpiiiffifcftaafft^^'js/ 

* C ct -5 ft R V to <D tz S 0 C J: £ ft £ f* & \* % 
^b^cV^ 0 

[0 0 2 8] X#^S9(rafft©fi-?-»S:«Ct, (^^^ 
IE»^i6^1fift©ffift*ttC»#JSnajtalEttCT, ffi 

40 Eicr'Jf t-^SSilkCJ: 0, Sji*^J£l3H 
[0 0 2 9] X, ffiS©fr^©Sa*ftftSrt:, ftfe^tr 

*8$ra©5-£©fer*»ft^ra£ , j-fef ^^^^^^ 
M^H4He>nsot, i»fip«flE©fiT2it/ r^?y-r 

50 ©T*$>£ 0 
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[0030] 

[00 3 1] lOti, 64Ox48O07h'J^7^: 

s^j^n^s^msi i &e»-rs*-f 

©Mr, ^*4i;lTi^gl50nC 
/cm 2 . EgBtPfll 00* s, ISft«EE5V©fcb&^ 
KS^^S^bbA (Fukuda, As ia Disp 
lay'95 digest. 6 1 (1 99 5)) m 

[0032] ri"<mm \ on&mmw 1 3±ta, & 

loSEKf^iU 4aCJ: l 3Kl&5ns^l©3tStlll 6 

ac/, 92 oeA^fii i 4 b c«t oea s n*S2 0* 

2ttti 7a*£2fc:E«£ft, :h^S^i6, l7i: 
SfcSITa.fc^f&l 8 aSrfltJSTftlSl ©fi 

^fil8Ri;»2 ©©■*«# 2 0a Sr«fiRt6»2 ©<f 

#112 o#2#3£A,-eE&£n-ci>*. 

[00 33] -eit^S^16, 1 7tl§il 8, 

2 o©£j£tfifictiTFT i 2#&t*e>n, Mirasem 
@i i tfs&ttcigfigsn-ci^a*, -ruj&mi o± 

O^ftfrCTFTl 2a(i, 9 1 ©7£2t*8 1 6 &t/t& 1 
8C»ttSn,-«»ffOTFTl 2b(i, 9 
2©4S«1 7Rlff 2Ofl^«2 0««Sn, 2ocd 
SHi^fitl4a. 1 4bC«fc9**Cig*mffil 1©SE 
J:-5Kfc-»TV<*a e ft, 2 1tt, ffiB&Mlft-e 

[0 0 3 4] *i:02i:wt7U^Ml 0©^fffitH]?g 
fc^bT^l^^^fEitj^Ko^T©^* «fi 

LffitftMttW-rs. ) o :©ru-fStgi o^tf 
^±6V©h7-fygOTi:t, #iR*/#2©3fe2t 

816, 1 7C<fc£ 1 HBSPJ!#3 2 s©VGA© i b© 
y<;u*i£©7^ y^m=S: 2 £ b, 'Jt^iEEl^^^ 

»©mhsk i hb*ihi, en*> 1 7 u-/,i^ra€:^3SE«a 

[0 0 3 5] EP*>, 9 1 ©SEl&mi&t 1 4 atZcfcO^Sj^ 
n*9l©7t£l&l 6K<fc*£i&*ftfE*:|^B$t;:, 92 
©iK®j£8tl 4bc«fcorcft£ftS»2©££«ii 7t: 
iS'JHry hftf^36«Rri6-e*0, 03 U) ©&&*/< 
A'^St J:*0 2©^&fT"CS>S7^ > a©&&<^SfrfF 
izlTOc, 03 (-) h^MRi:«}:^02(5 



(6) ftmW- 1 0-628 1 1 

10 ' 

[0 0 3 6] ^©»<t*||Jfi©J»a6fiD?«W5?* : f-t:T 

3»fifc&»e>ftfc. tt^is, 2 0 inswap 
/o [0037] z©»(r*jarntf, »i©B»*t(fci 4 

a Cct 9Sgfij£tt<5mi©£St01 6i:J:570a(!) 
»&*ftftsfcl^B*C, Jg2©ggg>££el 4 blUDSKft 

sns92©*SE»i 7ir«to, ^©tcia*^* 

n*^>f y dStf0^$nT^&l*ftfe2#©tt&fr©7 

ffi*, 'J -fey hftffc©&fc:, «&*ll!>f£©&©S&^B# 
■try hfidt^tli. ^otttt®7>f VCfc^T 

©fiT*ffl eniamff^Jitf 

[0 0 3 8] bfrt,, m#i^^2^:ffi^b, $£tft©£ 
50 Sb^|ft£#gijT&l>©©, TFTtitiSnLT^e>r, © 
j£B£©#@3: 9(KT«»=J * h ©iejDSrft^PSCjtpi 
*U ±Ett&fflfcd*fcfcV\, X, £££1 6, 1 7tf 
**#1©K»#«E1 4a, ffi2©Mb#SU 4b©2 

&2*foffitt«kMP$4«Ti& ! 4* t , «xtf2o© 
ffift#tt©E«£±T©aS«CJW*KfS:BU ff-^ttffl 
##SfeS<fc5irffl*^fc^S^EIREe©I*£fT* 
tf, MD^©©Tti[i]®-C^So 
4tf [0 0 3 9] CS2©MS©^gg] JfcC*3SM©»2fl) 
HSS©^S^0 57!;SEi8^#mLTIK^r^o ^2 
©Sliifi©JUflSti, fflj£©*l©3!ifi©?§*ffifc7U-f»6 
©flfifi****:*^©©, ftfcttlBl©SiaS©^flgfcl^i:* 
^i:-r^^©T3b^o BP*>2 3tt, 64OM8O07 

fv^fJ:UTFT2 6 : S:^V^^ ) 7 U^S^T'fe 
0, H33*Lfc^S*|Sia«fc©M-e, MMttTS^ 
t^S 1 5 0 n C/cra 2 . XCS^fPal 100//S, ^^^EE 
5 V©ftb&V*RMi«=jfc&A (Fukuda, As 
50 ia Di sp 1 ay '95 digest. 61 (1 
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9 9 5) ) O^-tf-f) SttJSLTiftfl*^*-? (Hat 

[0040] 7U>f^2 3co^^2 7±iCti, Ji 
^©^^2 8 aC<t 0l2SE)$n^±«^3 O&tfTfg 

n, S^±«^3 0C^H*rSJ:^±^^g¥3 2 a 
?:IfiSct4±i^3 2^Si^$n, T«3&3 1 d£ 
S|-T4J:-5T«-*a»3 3 a $rifiST4Ti^3 3^ 

[0 0 4 1 3 fLt^SH3 0, 3 1i:ffi-Ml3 2, 

3 3©ssjSf*iSt;»4TFT2 6#ifttte»n, JEizmmm 

ffi2 4j&MRfttt£«*S*lT;fcD, ±4*#©®*«g2 
4attJLE»*tt28at:J:0ffiftSn, T^tfcoilj^ 
«g2 4bttTBft^St2 8bHJ:»5EftSn, 
±^^3il/T^^©Ifig 2 4 wmmttft X. * «t t; 

[0 0 4 2] ifctiHS t:^t7 U-Y3£tB2 3 co^fffiHgg 
£#i8LT&&^^c9fgI&;£&eoV^C9^£ (<& 

TBft#tt, _tT<M-tt3 2, 3 3i::.fcS*:*:eP;ta«E 
#±6 VOh^ vEWEI&KT, ±Tjt3SEl93 0, 3 
, 1 f:«t5 1 HB£PbW3 2 u s©VGA©fcCD£ffll\ m 

[0043] apt,, ±mm^m2 sacioeiisni 

±£&i&3 0C<fc*8&<*fi&f£tfs}8#C, T§E8fr££t2 
8bC«*9S2ftaia*T3£S«3 HUi'Jty hlbfF 

(U) (5t) CD'J-fev h/^*RK<fc£EI5coT¥ 

^>cr>7^v iS(/7>f y j cd «j -fey hKjfEtffrfcft, 

[0044] ^Lt: com 2 ©3l*E6!)^JSSco?Ka^5R 
^£T®(fe*5*£?T-*fcBK &l®£SI5<Z)?&flg2:l^1& 

n, x r^f^ffl cD^mticto, ^&t,ji*>n 

3 3&±T\zltmnT^Z>it(D<D, @S?ffi2 4Hi:ii 
1 £rot^£J&$nTV>fcV^T\ & 1 C9^$£c9^|g 

Sf^-ir.toTti, T 1^^2 3 0^*2 3 aCtT 

[0 0 4 5] wCDii»z«js-rntf, w^tf, ±M?£8t 



(7) WATl 0-6 28 1 1 

12 

2 8 a KJ: 9§gibi*n£±;£g3l3 OiiJ:*^ > f co 
■»&*ftftsfclWli, TE»Mlfc2 8 blzJ:0E»$n 

> i &£/^>f y j &t/gl^£iaTfcV i > 1 ^co^-f yco'J 

T, ^abStacDy-t v h^^i: ii'Jty h®>f££tr 

[00 4 6] L*fc, 0fii^l?iJ^O2*egL, 
«a©i&i&^£##JT61>©©, ll^Igll^LT 
FT26i:f^32, 3 3ttwrnfc H@1*o"C& 

[00 4 7] [tfcRffill] CJall^L, ht^JlilLT 
1 i*«Si:oSTFTi:^»S: 1 fit £SE 
1 Eft*KtlTffift*rst£3l5CD7' U-f £ffi%J8^S 

'J -fey hfijfE£fTtofcV^»CT, Sft^ 
ofcBK =i V h 7* Uttt 1 0 : 1 fcfl£<, r 

v^jesj ius e> ft, *5^affi*<«<bsn 

[0 0 48] [tt«W2] JKCttttmfcLT, [tttt 
mil \ZTf&&LtzWk:mC&£km*k%^r*m\\ 15 

a*^JEt «fc*? n >-h7^hti:«20 : ltjg< 

[0 0 4 9] [^3CT)IIJgC9^] 2fcC3js:^W®^3CD 
§ISSc9^troV>TiE-<So m3coHJ£co^^t4, SI 

1 5 0 n C/cra 2 . «E«^KI tS^^BE 

) B^SAfc^^^^Sr^fiJcL, KUc?)5?igc9 
^^i:f^^. TFT|g®i^»±, «*9llaWBEA ! ±6VC!) 
h^-f yReSKftfcT, lH^3 2«s©VGAO 
^co$:fflV^, frS^co^'J-by h3fc&n&2, 
•J-bv h^^^^^^Sji^^^^^i^co^^y^m^ 2 
UT|gfj^?T^l,C0T-^>S e 

[00 50] ft, CCDDHF&tFaBli, EnjomE-Tt^ 

50 wftis^o vfe+'ttw^fefc^sjs^i ©sias© 



(8) 
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co 05 2] ^©»c«fis-rnii, m\o>mm<D&mt 
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